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pBobi-cmv-NPM 的细胞弱。随后的 IF 和 Co-IP 实验证实 Nucleophosmin 与






















































We want to establish Nucleophosmin-centered molecular regulation network 
during curcumin-induced apoptosis of tumor cells, and then illuminating the 
regulatory function of altered Nucleophosmin expression and localization during 
induced apoptosis of tumor cells. On the basis of preparing anti-Nucleophosmin rabbit 
polyclonal antibody successfully, this paper analyzed the altered expression and 
localization of Nucleophosmin in curcumin-induced apoptosis of human 
hepatocarcinoma cell line SMMC-7721 by using Western blot and immunofluorescent 
labeling technology. Simultaneously, vectors which expressing 
normal(pBobi-cmv-NPM) and Nols-mutated(pBobi-cmv-NPM-Nols) Nucleophosmin 
were constructed. By combined use of Co-Immunoprecipitation(Co-IP) or 
immuno-affinity purification with Liquid chromatography-tandem mass spectrometry 
technology(LC-MS/MS), we performed an interactome analysis towards 
Nucleophosmin and constructed its interacting protein networks. Further experiment 
works detected the effect of nucleolus-location loss on proliferation, migration and 
invasion abilities of SMMC-7721 cells accomplished with the application of 
MTT ,Transwell and Wound Healing. Again by using IF and Co-IP we verified the 
co-localization and interaction relationships between Nucleophosmin with related 
proteins and also their expression levels by means of Western blot.  
The experiment results demonstrated that during apoptosis of SMMC-7721 cells 
induced by 50μmol/L curcumin, the expression level of Nucleophosmin was 
down-regulated, and it shuttled from nucleolus to nucleoplasm and cytoplasm. 
Nucleophosmin interacting proteins mainly participated in the ribosome biosynthesis, 
cell cycle regulation, cytoskeleton, cell junctions and some related signal pathways. 
Compared with control group, Nucleophosmin interacting proteins in 
curcumin-treated cells was more likely to negatively regulate the cell cycle. While the 
















compared with normal localization group. The proliferation, migration and invasion 
abilities of SMMC-7721 cells transfected with pBobi-cmv-NPM-Nols were much 
weaker than cells transfected with pBobi-cmv-NPM. Subsequent IF and Co-IP 
experiments confirmed the co-localization and interaction between Nucleophosmin 
with NSUN2, 14-3-3E, Nucleolin and PRDX2. The expression levels of all these 
proteins were significantly changed after treatment with curcumin. 
Our results indicate that interacting proteins of Nucleophosmin and its nucleolus 
location play a deterministic role on cell fatal. This opens up a new prospect for 
studying the complicated regulatory mechanism of Nucleophosmin. Meanwhile, 
exploring the regulatory function of Nucleophosmin in cell carcinogenesis and 
apoptosis will provide more sufficient scientific guidance and theoretical basis for 
anti-tumor therapy targeting Nucleophosmin. 
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